Inclusion criteria
Age above 12 y. Patients less than 12 y of age are managed by the Department of Paediatric Surgery in our hospital. Patients with established peritonitis following hollow viscus perforation. Patients with intra-peritoneal abscess due to hollow viscus perforation. Scores were allotted to the physiological and operative factors in the study and expected mortality and morbidity rate were calculated. Complications were assessed by clinical observation. Routine bacteriological screening and postoperative radiological scanning were not carried out, but confirmatory bacteriological and radiological tests were done when clinical suspicion existed.
Exclusion criteria

POSSUM equation for morbidity
Ln R/1 -R = -5.91 + (0.16 x physiological score) + (0.19 x operative severity score)
POSSUM equation for mortality
Ln R/1 -R= -7.04+ (0.13 x physiological score) + (0.16 x operative severity score)
Where R = predicted risk. The patients were then followed up for a period of 2 months post operatively and complications were noted upon the criteria as defined by POSSUM scoring system. Using outcome (dead/alive or complicated/uncomplicated) as a dichotomous dependent variables, comparison between predicted and observed rates of morbidity and mortality was assessed using chisquare (χ 2 ) test and statistical significance was determined. The differences in quantitative variables between groups were assessed by means of the unpaired t test. A p-value of < 0.05 using a two-tailed test was taken for its significance in all statistical tests. Logistic Regression analysis was used to assess the mortality and morbidity variables. 
RESULTS
The causes of perforation peritonitis in our study are given in (Table 3 ) and the types of surgeries performed are given in (Table 4) . Out of 50 patients studied, death occurred in 9 patients resulting in crude mortality rate of 18%. Of the 41 patients alive, 25 patients had at least one complication, resulting in crude morbidity rate of 61%. The remaining 16 patients showed no evidence of any complication. The complications during the 2 months follow up period were as follows in (Table 5) .
Comparison of observed and POSSUM predicted mortality and morbidity rates was done using linear analysis is represented in (Table 7) respectively. Observed to expected mortality and morbidity ratios were 1.005 and 1.001 respectively and there was no statistical significant difference between the predicted and observed values (χ2 = 3.54, p = 0.316) and (χ2 = 2.40, p = 0.792) respectively. Of the POSSUM score factors, 9 factors were found to be statistically significant in predicting mortality. Using logistic equations, the predicted risk of mortality and morbidity was calculated and compared with the observed mortality and morbidity, shown in (Table 6) respectively. For mortality and morbidity, positive predictive value was 100% and 94%, negative predictive value 78% and 82%, sensitivity 95% and 71%, specificity 100% and 96% respectively.
DISCUSSION
The importance of surgical audit has increased over the past years both, as a means of assessing the quality of surgical care and as an educational process. In this era, the use of crude mortality rate can be misleading.
A risk adjusted POSSUM was proposed to overcome these shortcomings. In a developing nation like India, due to poverty and ignorance, the presentation of a particular illness is delayed leading to an increased number of complications and high death rates. The use of POSSUM scoring system can identify those patients who are at increased risk of death or complications. However, it has to be correlated to the general condition of the local population to be more precise. It is a scoring system based on 12 preoperative physiological factors and six operative factors. Each factor is scored with 4 graded score values; the sum of individual scores was used to predict 30 days' postoperative morbidity and mortality after deriving equations from logistic regression analysis. 4 The p-POSSUM is a modification of POSSUM, which incorporates the same variables and grading system, but uses a different equation, which provides a better fit to the observed mortality rate. 11 It has already been used in general, vascular, colorectal, oesophageal and laparoscopic procedures. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] However, the studies mostly have been done in developed countries where patient characteristics, presentation and hospital resources differ from our setup. 22 Hence, there is a need to validate POSSUM in Indian scenario where problems like delayed presentation and limited resources can affect the outcome even with adequate quality care. [23] [24] [25] In this study, the validity of POSSUM scoring system in 50 patients undergoing emergency laparotomy for perforation peritonitis in a single surgical unit was assessed by comparing the observed and expected mortality and morbidity rates. 9 patients died; a crude mortality rate of 18%. The most common cause of mortality was septicaemia. Prytherach DR et al obtained similar results of overall mortality rate of 19.1%. POSSUM predicted mortality rate in our study was 17.9%. 26 On analysis we found no statistical difference between observed and expected mortality rate 17,24,26 Das K et al compared Apache II, p-POSSUM and SAPS II scoring system and found p-POSSUM scoring system reliable for prediction of overall hospital stay. 27 Vishwani A et al studied the efficacy of POSSUM in predicting mortality and morbidity in patients of peritonitis undergoing laparotomy in 89 patients in single surgical unit and found that POSSUM scoring system is reasonably good predictor of mortality (O:E = 0.6) and morbidity (O:E = 0.7) using exponential and linear analysis respectively. 28 Teleanu G et al validated CR-POSSUM in 58 patients and concluded that it has prognostic value for patients with abdominal sepsis in colonic peritonitis. 29 Kumar S compared POSSUM and P-POSSUM in 172 cases studied in single surgical unit over period of two years and found that POSSUM over predicted mortality and morbidity by linear and exponential analysis. 30 Kumar S et al validated POSSUM score in enteric perforation peritonitis and concluded that POSSUM is a good predictor of morbidity (O:E = 0.85) and over predicts mortality (O:E = 0.47). 30 Out of 41 patients who survived, 25 patients suffered complications and the remaining 16 patients did not show any evidence of complications. An observed to expected ratio (O:E) of 1.001 was obtained and there was no significant difference between the predicted and observed values (χ 2 = 2.40, p = 0.792).
For mortality and morbidity, positive predictive value was 100% and 94%, negative predictive value 78% and 82%, sensitivity 95% and 71%, specificity 100% and 96% respectively.
Factors like ventilation perfusion mismatch, impaired tissue per-fusion and ischemia to vital organs, impaired mental status due to hyponatremia and hypokalaemia, cancer cachexia and prolonged operative time could be attributed to postoperative mortality.
In our study two risk factors were separately validated that affect the mortality significantly in patients with perforation peritonitis; perforation -operation time and presence of co-morbid status. A statistical significance was established with these factors. In our study, complications noted were septicaemia (10%), deep Infections (8%), wound infections (8%), chest infections (6%), and multiple complications (wound dehiscence, deep infection, chest infection, urinary infection, impaired renal function and anastomotic leak) (30%). These complications can be attributed to gross peritoneal contamination, depressed immune function, raised diaphragm, upper abdominal incisions and presence of co-morbidities like asthma, chronic obstructive airway disease, diabetes mellitus, anaemia and hypoproteinaemia.
CONCLUSION
A small sample size is the limitation of this study. However, findings of our study suggest that POSSUM scoring system can be used as a tool to predict the mortality and morbidity of patients operated for perforation peritonitis. Inclusion of factors like perforation to operation time and co-morbid status can improve the scoring system. Strict vigilance and prompt correction of the validated factors can improve the general condition of the patient and decrease the mortality and morbidity. Studies with larger sample size can further validate this scoring system. In addition, general awareness, early referrals, early diagnosis and timely treatment need to be implemented to reduce the perforation to operation time duration and control the comorbidities.
